Abstract. We establish the existence of non-constant closed geodesics on moduli spaces of SU(2) monopoles of arbitrary charge. More generally, we show that the moduli space of strongly centred monopoles of charge k, k 2, contains a totally geodesic submanifold which can be identi ed with the moduli space of strongly centred 2-monopoles for even k's and with the moduli space of centred 2-monopoles for odd k's. This submanifold consists of monopoles corresponding to k collinear equally spaced particles.
In view of the Manton-Stuart approximation scheme 12, 14] such geodesics should correspond to periodic monopoles. For k = 2 this question was answered a rmatively by Bates and Montgomery 2] .
We will show that the moduli space of 2-monopoles is a totally geodesic submanifold of the moduli space of k-monopoles for any k 2, and, therefore, the answer to the above question is a rmative. The k-monopoles corresponding to 2-monopoles were already considered by Ercolani and Sinha 6] . Our contribution consists of the metric properties of this embedding.
Let N k (resp. N 0 k ) denote the moduli space of strongly centered (resp. centered) k-monopoles. Typeset by A M S-T E X to the space of degree k based rational maps from C P 1 to itself. Since the map respects the complex structures, it induces a map between the spaces of rational functions. We have (cf. 6]): (2), are labelled by their magnetic charge, an integer k. The space of gauge-equivalent solutions is a smooth 4k-dimensional manifold M k carrying a natural hyperk ahler (i.e. K ahler with respect to three anticommuting complex structures) metric 1]. The interest in this metric stems from the fact, originally conjectured by Manton 12] and recently proved by Stuart 14] , that the geodesic motion on the moduli space M k is a good approximation to the true dynamics of low-speed k-monopoles. There is an equivalent description of the moduli spaces of magnetic monopoles and their natural hyperk ahler metrics in terms of solutions to Nahm's equations.
Let G be a compact Lie group with the Lie algebra g. Let : su(2) ! g be a Lie algebra homomorphism and let i 2 su(2) be the Pauli matrices, i = 1; 2; 3. We assume that the adjoint G-orbit of ( 1 ) The moduli space M k of SU(2) monopoles of charge k is isometric 13] to the manifold N de ned above for G = U(k) and de ning the irreducible k-dimensional representation of su (2) . Similarily the space N k (resp. N 0 k ) of strongly centered (resp. centered) monopoles of charge k is isometric to the manifold N for G = SU(k) (resp. PSU(k)) and the same . Since it is N k we are mainly interested in, let us denote the spaces A; G and N in this case by A k ; G k and N k .
2. An embedding of N 2 into N k We are dealing with the manifolds described in the previous section. Let : su(2) ! su(k) de ne the standard irreducible k-dimensional representation of su (2) (2) its image in SU(k). For even k's, G (2) is isomorphic to SU(2), while for odd k's to SO(3) ' PSU(2).
We consider the construction of the previous section based on G = G (2) and the given . We obtain a moduli space N Since we have a group isomorphism of G (2) and SU (2) Remark 2. Calculating weights shows that for l > 2 one cannot de ne a map from N l to any N k by simply extending the homomorphism of su (2) to a homomorphism of su(l). This does not apriori exclude a possibility of a di erent construction of ; however the chance of existence of such a map seems small. This would require nding a totally geodesic submanifold of a given monopole space with a su ciently complicated topology and asymptotically non-positive curvature.
